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Vrwioa ot Pacre 5, line 33 to Page 6, line 10 •hoi rina ohaw aide 

"A simple graphical schematic of the permissible inverter to motor windings 
connections may thus be described for a polyphase motor having N phases. In 



the following embodiment, N is equal to 9, but it i* to be understood that 



this limitation is made to better illustrate the invention; other values for N 



are also considered to be within the scope of the present invention. Fi** 2* 
shows 9 evenly spaced terminals 4 and a center terminal 6. Each of the 
terminals 4 represent one end of a motor winding 1 and the center terminal 6 
represents the other end of the motor winding. An inverter 5 has 9 terminals 
2, which are connected to one of the terminals 4 of each of the motor windings 
1 via electrical connectors 3 as shown* 

Permissible connections of the 9 phase windings are either from the center 
point, to each of the 9 points on the circle (this being the star connection 
shown as via- 2*) or from each of the 9 points to another point S skipped 
points distant in the clockwise direction, where S represents the number of 
skipped points (inverter terminals). This latter is shown in rigs. 2b-e; in 
Fig. 2h motor winding 1 is represented by a line, and in Vigs. 3e«e inverter 5 
and electrical connectors 3 have been omitted for the sake of clarity. It will 
be noted that for each S from 0 to 3 there is a corresponding S from 4 to 7 
that produces a mirror image connection. 
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Vr»ian of 9mam «, Hum 11 to P»o» lin* 31 ahcwlno cb*MM 
Fig. 2 shows all permissible connections for a 9 phase system from S=0 to S=*4 
as well as the star connection. Noted on the star connection diagram (riff. 
2a) are the relative phase angles of the inverter phases driving each 
terminal* For a given inverter output voltage, measured between an output 
terminal 2 and the neutral point, 6 each of these possible connections will 
place a different voltage on the connected windings. For the star connection, 
the voltage across the connected windings is exactly etjual to the inverter 
output voltage. However, for each of the other connections (Fig** 2b-e) , the 
voltage across a winding is given by the vector difference in voltage of the 
two inverter output terminals 2 to which the winding 1 is connected. When 
this phase difference is large, then the voltage across the winding will be 
large, and when this phase difference is small, then the voltage across the 
winding will be small. It should be noted that the inverter output voltage 
stays exactly the same in all these cases, just that the voltage difference 
across a given winding will change with different connection spans, The 
equation for the voltage across a winding is given byj 

2*sin({phasediff)/2) *Vout where phasediff is the phase angle difference of the 
inverter output terminals driving the winding, and V is the output to neutral 
voltage of the inverter. 
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( T hus, referring t o fig. '3, when 5=0, the pnaae angle ctirterence ia 40 degrees, 

/? and the voltage across a winding is 0.684Vout. When S=l (fig. 2c) , the phase 

/ (j angle difference is 80 degrees, and the voltage across the winding is 

I 1.29Vout. When S-2 (Fig. 3d) , the phase angle difference is 120 degrees, and 
the voltage across the winding is 1.73Vout. Finally, when S=3 (Fig. 2a), the 
phase angle difference is 160 degrees* and the voltage across the winding is 
1.97vout. For the same inverter output voltage, different connections place 
different voltage across the windings, and will cause different currents to 
flow in the windings. The different irtesh connections cause the motor to 
present a different impedance to the inverter . 

As disclosed above, in an induction machine, each motor winding set can be 
described by two terminals. There may be a larger number of terminals, but 
these are always grouped in aeries or parallel groups, and the entire set can 
be characterized by two terminals. Thus whilst Fig, 3 discloses a single motor 
winding 1 connected to terminals 4 and 6, it is to be understood that this 
limitation is made to better illustrate the invention; multiple phase windings 
connected between the terminals are also considered to be within the scope of 
the present invention. 
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Version of Aaended 34 with marking* to show ohmnoes m*6m 

34. (Amended) A high phase order induction machine drive system, comprising 

a) an inverter system for the synthesis of a plurality of phases of 
alternating current output, each phase electrically connected to at 
least one inverter terminal/ and 

b) an induction motor comprising N phases, where N is greater than 3, 
connected mesh to said inverter terminals, said mesh characterized 
in that: 

each motor phase is electrically connected tot ]j_ 
(i) a first inverter terminal^ and[ ]j. 

(jj) a second inverter terminal S [+ 11 skipped inverter terminals 
distant from [the] said first inverter terminal in order of electrical 
phase angle, where S is the skip number, and represent s the number of 
skipped terminals; 

and the phase angle difference between the [pair ofltwo inverter 
terminals to which each motor phase is connected is identical for each 
motor phase. 
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Varaion of MmuUA Claim 43 with aiyfcingi to ahow ohwi nada 

42. The high phase order induction machine drive system of claim 3 [5] 4 wherein 
said alternating current output is selectable between a fundamental 
frequency component and a fundamental frequency component ntultiplied by 
three. 
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VTilon of Annd^d Clftia 50 with warfciw to show change a wm&m 

50. The high phase order induction machine drive system of claim [34] 49 
wherein S = (N-3)/2. 
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Version of A—afled Claim 57 with markings to show ohmgei made 

67, The high phase order induction machine drive system of claim 34 wherein 
said [windings] motor phases comprise a single inductor [sj per slot. 
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B3 . A high phase order induction m otor having more than three phases , 
connected to inverter output elements with a mesh connection, said mesh 
characterized in that: each motor phase is electrically connected to a 
first inverter terminal and a second inverter terminal S [+ 1] skipped 
inverter terminals distant from the first inverter terminal in order of 
electrical phase angle, where S is the skip number/ and the phase angle 
difference between the pair of inverter terminals to which each motor 
phase is connected is identical for each motor phase. 
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Vwion of Ammd#d Claia 04 with airfcinfft to mhaw ohinwi mada 

84 . The high phase order induction m achine of claim 83 wherein N is the number 
u£ yha*es o£ the mo cor, and wherein w is oaa ana wnerein S = <N-3)/2. 
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88. T*he high phase order induction m otor of claim 83 wherein S 
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YTiion of Ama&md Clain &$ with marking* to mho* ohaacra* wda 

89. The high phase order induction m otor of claim 83 wherein N is the number 
of phases of the motor , and wherein S = (N/3)-l, rounded to the nearest 
integer , 
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